Abstract. In the paper the existing results concerning a special kind of trajectories and the theory of first return continuous functions connected with them are used to examine some algebraic properties of classes of functions. To that end we define a new class of functions (denoted Conn * ) contained between the families (widely described in literature) of Darboux Baire 1 functions (DB 1 ) and connectivity functions (Conn). The solutions to our problems are based, among other, on the suitable construction of the ring, which turned out to be in some senses an "optimal construction". These considerations concern mainly real functions defined on [0, 1] but in the last chapter we also extend them to the case of real valued iteratively H-connected functions defined on topological spaces.
Introduction
Until recently one dimensional dynamical systems were analyzed almost exclusively with respect to continuous functions and thinner classes of functions. However, some considerations provoked a necessity to examine discontinuous derivatives. Therefore many papers regarding dynamic of discontinuous functions (e. [21] ). The connection of these trajectories with transitive continuous functions has been described among others in [9] .
Although this paper does not refer to dynamical systems directly, we use tools connected with some trajectories to consider problems of existence of "optimal constructions" of rings of functions. Several previous papers published by the second author concern dynamical systems generated by Darboux like functions and consequently our considerations are also connected with such transformations.
Algebraic structures play a special role among many problems currently being examined with respect to various classes of functions. This is indicated by the fact that in some cases some equivalents to these structures are created being, on the one hand, the extensions of their concept and, on the other, distant from their prototypes in abstract algebra. For example, a notion of pseudogroup was developed by É. Cartan in the early 1900s, which, after some modification, is now used, among other things, in research dealing with dynamical systems (e.g. in [2] ).
The research related to algebraic operations and algebraic structures has been carried on also with respect to Darboux-like functions. The results published till now are the starting point of considerations presented in this paper.
In Section 3 we introduce a subfamily, Conn * , of the connectivity functions family, and we present its primary properties. The direct motivation to distinguish this class of functions were the results connected with the theory of dynamical systems included in papers [6] and [23] and the desire to obtain a wide class of functions with connected graph, for which there is a possibility to construct rings of functions belonging to this class. The direction of the research was also connected with the paper [21] . Further considerations presented in the following parts of the paper address the class Conn * . In Section 4 we examine the possibility of constructing rings (more precisely, complete rings) of functions belonging to the family introduced in Section 3. In the proof of Theorem 4.1 the construction of a complete ring containing a fixed function f ∈ Conn * and included in Conn * , is presented. Furthermore, this construction gives an "optimal ring". The consequence of "the optimality of the construction" is Theorem 4.3 saying (under some additional assumptions) that if two functions belong to a common additive group of Darboux functions, then they also belong to a common ring which may be constructed by the method presented in the proof of Theorem 4.1.
Section 5 contains results regarding rings of iteratively H-connected functions, i.e. functions being of the form f • g where g : [0, 1] → R is an H-connected function and f : X → [0, 1] is a continuous function defined on a topological space. The starting point of the considerations in this part of the paper are the results presented in [15] , which concludes that there exist topological spaces such that there is no ring of Darboux functions defined on them. This raises questions concerning assumptions that would cause existence of the respective rings.
